Left Bundle Branch Block Does Not Mean Left Coronary Artery Block∗  by Engel, Toby R. & Wolf, Nelson M.
Journal of the American College of Cardiology Vol. 62, No. 11, 2013
 2013 by the American College of Cardiology Foundation ISSN 0735-1097/$36.00
Published by Elsevier Inc. http://dx.doi.org/10.1016/j.jacc.2013.03.079EDITORIAL COMMENT
Left Bundle Branch Block
Does Not Mean Left
Coronary Artery Block*
Toby R. Engel, MD,y Nelson M. Wolf, MDz






that theHow many legs does a dog have if you call the tail a leg?
Four. Calling a tail a leg doesn’t make it a leg.dAbraham Lincoln (1)
The function of the left bundle (LB) is to signal orderly
left ventricular (LV) contraction. But talk is cheap, the saying
goes. Told to contract, myocardial cells of the LV work
harder than the LB, contraction requiring many nutrients
and much oxygen, remarkably every second of every day and
often more frequently. It follows that when there is coronary
obstruction (the vessel supplying much of the LV is the left
anterior descending [LAD] coronary artery) and energy
supply is interrupted, the ﬁrst to weaken and die are the
working cells of the LV, not those of the LB. A focal
infarction of the high septum can damage the origin of the
LB before its ramiﬁcation. Left bundle branch block (LBBB)
can be caused by special patterns of coronary disease such as
distal LAD occlusion combined with right coronary artery
(RCA) obstruction, or transient bradycardia-related LBBB
due to increased parasympathetic tone with RCA occlusion.
As to LAD disease per se, an obstruction sufﬁcient to impair
the easy work of all the LB ramiﬁcations (i.e., to cause
LBBB) would cause intolerable impairment of contraction or
death of the LV and the person it serves.See page 959It then follows that LBBB in the coronary heart disease
patient does not imply LAD occlusion, even when there is
chest pain. This has long ago been suggested by pathologic
studies (2,3) in which LBBB more often is seen with isolat-
ed conduction disease, as from proximal calciﬁcation or scle-
rosis, or seen with inﬁltration, toxins, or hypertrophy
with ﬁbrosis. Electrocardiographic features described in theals published in the Journal of the American College of Cardiology reﬂect the
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trial by Sgarbossa et al. (4) can be used to diagnose acute
myocardial infarction (MI) in the setting of LBBB. Themajor
criteria are: 1) ST-segment elevation1 mm concordant with
the QRS duration (sensitivity 73%, speciﬁcity 92%); 2) ST-
segment depression1 at leads V1, V2, or V3 (sensitivity 25%,
speciﬁcity 96%); and 3) discordant ST-segment elevation 5
mm (sensitivity 31%, sensitivity 92%). These cannot be used to
imply LAD occlusion (infarct location was not reported in
their landmark paper). However, they do have useful speci-
ﬁcity. Finally, in the case of calciﬁc aortic stenosis, there is both
impingement of calcium upon the proximal LB as well as
hypertrophy and more often there is not LAD occlusion.
In this issue of the Journal, Strauss et al. (5) support prior
pathology literature with clinical data of practical import.
They studied patients with primary deﬁbrillator implantation
whose ejection fractions were <0.35 (had there been acute
MI, studied at least a month subsequently). Scar size and
location were measured with magnetic resonance imaging
(MRI) using late gadolinium enhancement. In their cohort of
233 patients, 45 had LBBB and 19 had right bundle branch
block (RBBB), and 54% had signiﬁcant coronary artery
disease (CAD). The RBBB patients had large scars; those
with LBBB had small scars. Those with RBBB were more
likely to have CAD (79% vs. 29% for LBBB patients). Eleven
of the 15 CAD patients with RBBB had LAD infarcts. In
the 13 CAD patients with LBBB, 6 had LAD disease and 3
had RCA þ LAD. Of the 6 with only LAD disease, only 1
had an infarct seemingly causing the LBBB; in the remaining
5, the infarcts were only 5% to 16% of the LV and not likely
to be the cause of the LBBB. Aided by localizing the area of
the scars, their data suggests that RBBB indicates LAD
occlusion with a large scar. LBBB suggests a nonischemic
cardiomyopathy (among nonischemic LBBB patients, the
majority had no scar). Parenthetically, they also looked at
20 hypertrophic cardiomyopathy patients who underwent
alcohol septal ablation, which caused RBBB, but never
LBBB, in 75%. The reader is referred to their paper for im-
portant details because they are well described. But certainly
LBBB did not suggest isolated LAD disease with occlusion.
A caveat that could lessen the impact of their analysis is
that the investigators used unconventional criteria for diag-
nosing LBBB, albeit their avant-garde criteria may be more
useful, being based on prior MRI work and predicting the
usefulness of biventricular pacing for heart failure. They used
>140 ms in men and >130 ms in women to diagnosis
LBBB. Others with left intraventricular conduction defects
had intermediate-sized scars, albeit greater than those with
QRS duration <120 ms (it has been suggested that those
with more conventional LBBB criteria may instead have left
ventricular hypertrophy with left anterior fascicular block).
However, even when using more conventional or wide-
reaching criteria for LBBB, scar size was 9.3% versus the
24% for RBBB patients; p < 0.0001. In using the MRI data
reported in this issue of the Journal when considering or
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969planning coronary interventions, one can recognize this
limitation; perhaps we all ought to adapt to the new LBBB
criteria used in this study. Perhaps this means, as comedian
Stephen Wright told us: “I was walking down the street
wearing glasses when my prescription ran out.”
How does this data help select patients for catheterization
or LAD intervention? American College of Cardiology/
American Heart Association guidelines recommend that
patients with presumably new LBBB undergo intervention
(6), citing meta-analyses. However, the studies forming the
basis for this guideline did not distinguish patients with
LBBB from those with RBBB; the beneﬁt from intervention
might have merely been due to relief of LAD occlusion in
the RBBB patients. Indeed, Lie et al. (7,8) showed long ago
that acute MI in patients with previous LBBB is more
commonly due to inferior MI, emphasizing the importance
of using criteria speciﬁc for acute MI in the setting of LBBB
such as cited by Sgarbossa et al. (4). On the other hand,
patients with previous LBBB could do very well then go on
to suffer proximal LAD occlusion. Or consider the patient
with old LAD obstruction who does not do well because his
or her LAD is ﬁlled retrograde by collaterals from the RCA.
Then the RCA becomes obstructed. The resulting cata-
strophic MI presents with the wrong blockdLBBB. Or
simply consider the patient with LBBB and critical stenoses
of both the LAD and RCA. Data from the Strauss et al.
paper (5) support these possibilities in a sizable minority of
LBBB patients. Further, timely intervention will not guar-
antee a life saved but clearly some patients will be rescued by
eliminating signiﬁcant LAD stenosis in the face of LBBB. It
is important to keep in mind that, by study design, no
patient with acute MI was looked at in this population
receiving deﬁbrillators. These last issues cause us to hesitate
to negate the guideline that LBBB patients in the setting of
acute chest pain require catheterization and appropriate
intervention. Rather, they emphasize the need to look at scar
location in the setting of acute MI with BBB, despite the
difﬁculties requiring advanced technology that will not
disrupt urgent catheterization. At least, however, we wouldargue that instead of reﬂex thrombolytic therapy, referral for
catheterization is warranted.
Just as Mr. Lincoln taught, calling a tail a leg does not
mean it is in fact a leg, and calling a BBB the left one rather
than the right does not imply that it is caused by occlusion of
the LAD artery.Reprint requests and correspondence: Dr. Toby R. Engel, 71
Foxwood Drive, Moorestown, New Jersey 08057. E-mail:
tobyrengel@gmail.com.
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